
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SCIENCE 



Editoeial Committee : S. Newcomb, Mathematics ; E. S. "Woodward, Meohanios ; E. C. Pickebing. 

Astronomy; T. C. Mendenhall, Physios; E. H. Thurston, Engineering; Iea Bemsen, Chemistry; 

J. Le Conte, Geology; W. M. Davis, Physiography; O. C. Maesh, Paleontology; W. K. 

Brooks, C. Hart Merriam, Zoology; S. H. Scudder, Entomology; N. L. Britton, 

Botany; Henry F. Osborn, General Biology; H. P. Bowditoh, Physiology; 

J. S. Billings, Hygiene ; J. McKeen Cattell, Psychology ; 

Daniel G. Beinton, J. W. Powell, Anthropology. 



Friday, March 26, 1897. 



CONTENTS: 
The Forest Reservation Policy : B. E. FERNOW .... 489 

Experiments upon Metabolism in the Human Body, 
under the Direction of the United States Depart- 
ment of Agriculture 493 

An Induction Coil Method for X-Says : Chaelks 
1i. Norton, Kalph E. Lawbence 496 

The New York State Science Teachers' Association 
(II. ), including Addresses by Ralph S. Tarr and 
Richard E. Dodge: Feanklin W. Babbows ..498 

Current Notes on Physiography: — 

Tennessee Valley Region, Alabama ; The Preglacial 
Kanawha Again ; Stages of Appalachian Erosion ; 
Baltzer on the Diluvial Aar Glacio-: W. M. 
Davis.. 507 

Current Notes on Meteorology : — 
The Teaching of Climatology in Medical Schools: 
Sunstroke Weather of August, 1896; Deforestation 
and Rainfall: E. DeC. Ward 508 

Current Notes on Anthropology : — 
The European ' Quaternary ' Man; The African 
Dwarfs: D. G. Brinton 509 

Scientific Notes and News : — 
A Bill for the Suppression of Science, Literature 
and Art; General 510 

University and Educational News. , 514 

Discussion and Correspondence: — 

The Former Extension of Ice in Greenland : E. S. 
Tarr, T. C Chambeelin. History of Elemen- 
tary Mathematics : Florian Cajoei 515 

Scientific Literature : — 

Creighton's Microscopic Researches on the Formative 
Property of Glycogen: E. H. Chittenden. 
Barnes' Analytical Keys to the Genera and Species 
of North American Mosses : Geo. F. Atkinson.. 517 

Scientific Journals : — 
Journal of Geology : H. F. B. American Chem- 
ical Journal : 3. Elliott Gilpin. The Astro- 
physical Journal 519 

Societies and Academies : — 

Torrey Botanical Club: Edward S. Burgess. 



Science Club of the University of Wisconsin. "W. 
S. Marshall. The Academy of Science of St. 
Louis : "Wm. Teelease. Science Club of North- 

Thomas F. Holgate. 523 



New Books 524 



MSS. intended for publication and books, etc., intended 
for review should be sent to the responsible editor, Prof. J. 
McKeen Cattell, Garrison-on-Hudson, N. Y. 



THE FOREST RESERVATION POLICY. 

On March 3, 1891, the Congress of the 
United States enacted into law a new and 
important policy, namely, that the govern- 
ment should own and hold in perpetuity 
certain lands other than those needed for 
its immediate purposes or those set aside 
for parks. 

This departure from the accepted policy 
of the past, according to which the public 
domain is held by the government only 
until it can be disposed of to actual settlers, 
was based upon the perception that a forest 
cover on slopes and mountains must be 
maintained to regulate the flow of streams, 
to prevent erosion and thereby to maintain 
favorable conditions in the plains below. 

Enormous devastation of the public 
timber by theft and fire has gone on for 
decades, through absence of any care and 
through lack of any rational system in the 
manner of permitting the utilization of the 
wood material by the resident population. 
For the last 25 years every Secretary of the 
Interior, every Commissioner of the Gen- 
eral Land Office, has pointed out this de- 
plorable condition and has asked for legisla- 



490 



SCIENCE. 



[N. S. Vol. V. No. 117. 



tive relief. Bill after bill has been intro- 
duced for the protection of the public tim- 
ber, but most of these never found consid- 
eration even in the committees, much less 
on the floor of the two Houses of Congress. 

HISTORY OF FOREST RESERVATIONS. 

In 1887 the then Secretary of the Ameri. 
can Forestry Association formulated and 
had introduced into the 50th Congress an 
elaborate bill (afterwards in modified form 
known as the 'Paddock Bill,' 52d Cong.> 
Senate 3,235) providing for the withdrawal 
of all timber lands on the public domain 
from entry or other disposal, setting the 
same aside as public forest reservations, 
and instituting a fully organized service in 
the Department of the Interior to take care 
of such forest reserves, protecting them 
against fire and theft, regulating their oc- 
cupancy by prospectors, miners and herders, 
and permitting the cutting and sale of the 
timber under a system of licenses and under 
application of rational forestry methods. 

Of this radical yet reasonable legislation 
all that could be obtained was the enact- 
ment of a brief clause, inserted at the last 
hour of the 51st Congress into ' An Act to 
repeal Timber-culture laws and for other 
purposes.' The credit for securing this 
recognition belongs to the then Secretary of 
the Interior, Hon. John W. Noble. This 
clause, approved March, 1891 (Public — No. 
162, Sec. 24), by which the important policy 
of forest reservations was established, reads 
as follows : 

That the President of the United States may from 
time to time set apart and reserve in any State or 
Territory having public land bearing forests, in any 
part of the public lands, wholly or in part covered 
■with timber or undergrowth, whether of commercial 
value or not, as public reservations, and the President 
shall, by public proclamation, declare the establish- 
ment of such reservations and the limits thereof. 

Under this law seventeen forest reserva- 
tions were made, sixteen by President 
Harrison, largely at the end of his admin- 



istration, and one by President Cleveland, 
on September 28, 1893. The estimated 
area of these is 17,500,000 acres. In some 
cases these were asked by petition and 
were investigated by the General Land 
Office; in others they were announced 
without previous public notice. In the 
absence of specific legislation the Secre- 
taries of the Interior construed the reser- 
vation of these lands as a withdrawal not 
only from sale and entry, but from all use 
whatsoever, the Department being power- 
less to protect or utilize the same. This 
was never the intention of the projectors of the 
forest reservations. 

As a result, strong opposition has grown 
up in the States where these large areas 
had been withdrawn from use. Although 
petitions for a number of other reserva- 
tions had been prepared, the advocates of 
the reservation policy have not considered 
it wise to extend the reservations until the 
needed legislation could be had providing 
for their rational use and administration. 

When it became apparent that the 
original bill (the Paddock bill), although 
most desirable was too elaborate to be con- 
sidered by Congress, a short bill, leaving 
the detail of framing rules of occupancy 
and use to the Secretary of the Interior, 
was prepared. This has become known as 
the McBae Bill (53d and 54th Congress, 
H. E. 119), Hon. Thos. C. McEae, Chair- 
man of the Committee on Public Lands of 
the 53d Congress, having with great in- 
terest forwarded the same. This bill, with 
amendments, was passed by the House of 
Eepresentatives in December, 1895, and 
almost the same bill, with further amend- 
ments was passed by the Senate, but failed 
to become law. During the second session 
of the 54th Congress the McEae Bill (H. E. 
119), again modified, was again passed by 
the House, but remained unreported from 
the Committee on Forest Eeservation in 
the Senate, while a bill, essentially the 
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same, was reported from that committee but 
remained on the calender without action. 

In the fall of 1895, finding that the argu- 
ments for legislation did not procure its 
enactment, the Secretary of the Interior 
was induced by the Executive Committee 
of the Forestry Asssciation to call upon the 
National Academy of Science for an ex- 
pression of advice as to the need and 
methods of a proper administration of the 
public timber lands, in order to secure the 
weight of authority of that body to the 
proposition. The Academy, as customary, 
appointed a committee, asked an appro- 
priation of $25,000 for the purpose of field 
examination, and members of this commit- 
tee visited the regions where public timber 
lands are situated. As a result of this 
journey a report was made to Hon. !>• B. 
Francis, Secretary of the Interior, advising 
the reservation of some 20,000,000 acres. 
On February 22d President Cleveland, fol- 
lowing the suggestion of Mr. Francis, pro- 
claimed the reservations asked for. 

This sudden withdrawal from use of such 
a vast area, some of which was occupied by 
mining and lumbering industries dependent 
upon wood supplies, created strenuous op- 
position in the Senate and led to the adop- 
tion of a clause in the Sundry Civil Appro- 
priation Bill at once restoring these 
reservations to the public domain. The 
House members of the Conference Com- 
mittee, however, succeeded in substituting 
an amendment by which practically the 
main provisions of the McBae Bill were in- 
corporated, namely, empowering the Secre- 
tary of the Interior to regulate their use 
and occupancy by miners, herders, etc., and 
for the sale of timber as needed under proper 
forestry regulations. This amendment failed 
of acceptance, except that part which em- 
powers the President to restore all or parts 
of the reservations. The bill did not be- 
come a law, not being signed by the Presi- 
dent. 



REASONS FOB THE ESTABLISHMENT OF FOREST 
RESERVATIONS. 

The forest and brush cover of the moun- 
tains in the country west of the 100th me- 
ridian occupies a small proportion of the 
total area, probably not more than 35 per 
cent. The timber of useful kinds occupies 
hardly 15 per cent, of the whole. The dis- 
tribution and character of this growth is 
extremely variable, from the chapparal and 
stunted growth of southern California and 
the open pine, cedar and spruce of the lower 
Bocky Mountains to the magnificent world- 
famed giants of the Sierras and the dense 
unmatched forest growth of the Cascade and 
Coast Banges in northern California, Oregon 
and Washington. Corresponding to the 
difference in distribution and development 
of forest growth, the climate, especially with 
reference to moisture conditions, varies. 
The northwestern portion of the Pacific 
coast has an abundance of rainfull and high 
relative humidity; the southern portions and 
lower Bocky Mountains are more or less 
arid. In either section a forest cover of the 
higher elevations and slopes is needful ; in 
the one case to hold back the snow and 
rain waters from inundating agricultural 
lands below ; in the other case to preserve 
the scanty water supply by impeding 
evaporation. In both cases the wood sup- 
ply needs careful husbanding, for, in the ab- 
sence of something better, even the poor 
material of the southern areas is needed for 
domestic uses. The magnificent timber of 
the Northwest, most wastefully lumbered 
and shipped away while the home consump- 
tion is limited, will ere long be needed at 
home and should be cut with due regard to 
the future and to reproduction. 

The attempts of the goverment to pro- 
tect its own property have been ineffectual 
and futile. The laws enacted in 1878 ap- 
pear to make legal a systematic plundering 
of this property. Hundreds of square miles 
have been absolutely destroyed by un- 
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checked forest fires. Thousands of acres of 
valuable timber have been appropriated 
without any equivalent to the Treasury and 
without even an attempt at settlement as 
contemplated under the law. There are no 
provisions now on the statutes under which 
any citizen can obtain wood from the pub- 
lic domain by purchase, except that on the 
Pacific coast a man may buy 160 acres of 
it at $2.50 per acre for his own personl use 
only. A mining company needing timber 
must either steal, buy stolen timber, or ob- 
tain it by circumvention or perversion of 
the law — at least of its intention, if not its 
wording. Large mill establishments, able 
and willing to pay, are forced to cut logs on 
government land free of charge under a 
permit system, which was invented for the 
single settler, the pioneer, whose right to 
help himself to what he needed was thereby 
established. Hundreds and thousands of 
men have been induced to perjure them- 
selves, in order that a lumbering company 
might acquire suflicient acreage from which 
to supply itself with timber. 

Not only has this baneful legislation led 
to the destruction of millions of dollars 
worth of forest growth, but it has prevented 
any reasonable administration of the public 
timber domain, and has tended to lower the 
moral plane of otherwise estimable citizens 
with regard to their respect of public prop- 
erty. 

" The community has become demoralized 
with reference to this question, for it is 
forced to steal one of the necessaries of 
life. The paramount and absolute necessity 
to obtain timber for use overrides all con- 
siderations. To the miner and settler the 
use of timber from local supplies is as ab- 
solutely necessary as the use of water and 
air, and no plan of management which fails 
to recognize this necessity can hope to be 
successful." 

The proposed forest laws are designed to 
remedy this condition of antagonism be- 



tween the population and the administra- 
tion, which is vainly trying to enforce un- 
reasonable laws. Reservation is the first 
step; regulation of the use of the timber 
the second ; perpetuation of a valuable re- 
source for coming generations the object. 

The program of those urging this policy 
is as follows : 

1. Withdraw from sale or entry all lands 
not fit or needed for agriculture, and con- 
stitute as objects of special care by the 
government the lands at the headwaters of 
streams and on mountain slopes in general. 

2. Permit prospecting, mining and other 
occupation under such regulations as to pre- 
vent unnecessary waste, and cut and sell 
the timber under such methods as to secure 
perpetuation and renewal of the forest 
growth. 

3. Provide for protection against fire, 
theft and unlawful occupancy. 

4. Respect all existing vested rights, and 
arrange an exchange, if necessary, for pri- 
vate lands included in reservations; finally, 
restore to the public domain for entry all 
lands which are found within the reserva- 
tions fit for agriculture. 

5. The rational management of these forest 
areas for the benefit of the future as well as 
of the present and for all interested with- 
out destruction. 

These are the business-like propositions 
embodied in the so-called Paddock Bill, 
and the same underlie the less elaborate 
McSae Bill, passed by the House of Rep- 
resentatives in the first session of last 
Congress, and also underlie the clause 
which the House tried to incorporate in the 
Sundry Civil Bill of the second session of 
the 54th Congress. The interests of the 
miner, the lumberman, the settler, of every 
citizen in the present and in the future, is to 
be taken care of in these forest reservations. 

There is one industry, and one only, that 
finds no consideration in this policy. It is 
that of the sheep herder. Not that his 
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Hbttsiness is considered illegitimate as such, 
but; carried on as it has been, it is incom- 
patible with all the other interests which 
the forest may subserve. Roaming through 
the woods, from township to township, from 
county to county, from State to State, the 
herds not only destroy the herbage and 
yonng trees and seedlings, but the irre- 
sponsible herder burns over the pasture, 
kills the underbrush and young growth 
that may "have sprung up. This treatment, 
added to the trampling of the soil by the 
sharp hoofs of the sheep, finally changes 
the surface so that no seed can germinate, 
and natural reproduction is prevented and 
the forest is doomed to destruction. Just 
as the proverbial incompatibility of the 
-goat and the garden, so the growing of wool 
And wood on the same gound is incompati- 
ble. 

Some of the provisions of the bills as 
passed by the House do not meet the ap- 
proval of the Executive Committee of the 
American Forestry Association; neverthe- 
less the main principle underlying, namely, 
the recognition of the legal status of the 
forest-reservation policy and of the neces- 
sity of their rational management, make it 
desirable to have this legislation enacted, 
with the expectation of amending its faulty 
provisions later. 

It is hoped that the 55th Congress will 
fully recognize the wisdom of upholding 
the forest reservation policy, and will enact 
the legislation necessary to make the re- 
servations useful to the fullest extent. 
B. F. Feenow, 
Chairman Executive Committee, 
American Forestry Association. 



EXPERIMENTS UPON METABOLISM IN THE 
HUMAN BODY, UNDER TBE DIRECTION 
OF THE UNITED STATES DEPART- 
MENT OF AGRICULTURE. 

Th» Department of Agriculture has re- 
ceived and is about to publish the details 



of the experiments on the nutrition of man* 
the brief reports of which have lately ex- 
cited so much interest in different parts of 
the country. These experiments are car- 
ried out under the auspices of the Depart- 
ment of Agriculture, at Wesleyan Univer- 
sity, in Connecticut, in cooperation with the 
Storrs' Experiment Station. They belong 
to a series of inquiries upon the economy of 
food and nutrition which are being prose- 
cuted in cooperation with universities, col- 
lege settlements and benevolent associations 
in different parts of the country. The 
special objects and methods of the experi- 
ments in Connecticut are referred to by 
Professor Atwater, special agent of the de- 
partment in charge of nutrition investiga- 
tions, as follows : 

"Research upon nutrition has brought us to the 
point where the study of the application of the laws 
of the conservation of matter and of energy in the 
living organism are essential. For this purpose a 
respiration calorimeter is being devised. This is an 
apparatus in which an animal or a man may be 
placed for a number of hours or days, and the 
amounts and composition of the excreta, solid, 
liquid and gaseous ; the amounts and composition of 
the food and drink and inhaled air ; the potential 
energy of the materials taken into the body and 
given off from it ; the quantity of heat radiated from 
the body, and the mechanical equivalent of the 
muscular work done, are all to be measured." 

This apparatus includes a so-called respi- 
ration chamber. This is practically a box 
with copper lining. It is 7 feet long, 4 
feet wide and* 6J feet high, large enough 
for a man to live in. It is provided with, 
glass doors, through which the subject en- 
ters ; and with a chair, table and cot bed. A 
current of air sufficient for ventilation 
passes through the box. Arrangements are 
made for passing in the food and drink and 
removing the excretory products. The food, 
drink and excretory products are all care- 
fully weighed, measured and subjected to 
chemical analysis. The ventilating current 
of air is measured and analyzed. In this 
way it is possible. to learn just what ma- 



